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ackground: The spread of Zika virus is of great concern as it is recently becoming the third global 
infectious disease outburst after H1N1 flu and the Ebola virus infections. Centre for Disease 
Control (CDC) categorized Pakistan, India, and Bangladesh as countries vulnerable to Zika Risk. 
Realizing health implications of this emerging epidemic, it is a dire need to build an all-inclusive 
view of the status of research on Zika virus disease, and a lucid picture of the research output and scientific 
collaborations in the field. 
Methods: All the articles published globally on Zika virus during 2008-2017 and documented in Web of 
Science were analyzed using Microsoft Excel and Word Cloud tool. The data were extracted from all 
databases of the Web of Science, obtaining a total of 3384 articles for analysis. 
Results: 3384 records on Zika virus research were indexed in the Web of Science database during 2008-
2017. The retrieved data indicate that over the past ten years, not much research has been done on this 
virus and the focus shifted to research on Zika in the last three years only and the number of researches 
increased from just 38 in 2015 to 1962 in 2017. Pakistan has a low share in global publications on Zika 
with a total number of 24 publications. “Honein Margaret” is considered the most active researcher in the 
field, by contributing to 80 articles. Most of the published research on Zika virus is from US (47.07%). 
Conclusion: When compared with other countries, the contribution of Pakistan is negligible with a global 
share of 0.71% on Zika virus. Serious focus on research is needed in this field realizing the severe medical, 
ethical, and economic implications of this emerging epidemic in Pakistan.   
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Introduction  
Zika virus, reportedly isolated for the first time in 1947 
from an ailing rhesus monkey in the Ugandan Zika 
Forest, is from family of flavivirus. This virus was 
isolated later from the same area in Aedes 
africanus mosquitoes [1]. Zika virus, like Dengue and 
Chikungunya virus, is transmitted by the bite of an 
infected mosquito to humans. The mosquito is more 
often than not of genus Aedes, mainly Aedes aegypti and 
Aedes albopictus. The transmission of this virus has also 
been reported by sexual contact and from mother to 
fetus [2-4].  
The Zika virus disease is characterized by rash being 
the most prominent feature accompanied by fever, 
exhaustion, headache, pain in joints or muscles, and 
inflammation of the conjunctiva. The symptoms 
generally die away within two weeks with rare reports of 
extended persistence [5-7]. Cases of microcephalic 
infant births have grown reportedly in Zika virus 
outbreaks. Also, meningitis, transient hearing loss, low 
blood pressure, and genitourinary symptoms have been 
described in adults as clinical sequelae associated with 
Zika virus [8-11].  
The global spread of arboviruses including Zika, 
spreading by bite of mosquitoes, ticks, or other 
arthropods, is of great concern along with other public 
health alerts. It is stated that after H1N1 flu and the 
Ebola virus infections, Zika virus is recently becoming 
the third global infectious disease outburst with 
detrimental repercussions for pregnant mothers and the 
unborn children [12]. Prevalence of Zika throughout 
Africa, Asia, and Oceania has been reported in several 
serosurveillance studies in humans [13-15]. Centre for 
Disease Control (CDC) reports that Zika is already an 
epidemic in the majority of the areas of Africa and Asia. 
The epidemic outbursts were also reported from Central 
and South America, the Caribbean and the Pacific 
Islands. CDC also categorized Pakistan, India, and 
Bangladesh as countries vulnerable to Zika Risk. The 
first case of Zika Virus was confirmed in China in 
February 2017 that increased to confirmation of 22 more 
cases by September [16,17]. From the Indian Gujarat, 
India confirmed three cases of Zika Virus in 2017, which 
take place near the limits of Sindh province of Pakistan. 
These findings raise an alarm and imply that low-level 
transmission of Zika Virus in South-East Asia 
Region may lead to emergence of new cases in Pakistan, 
in near future. Although, the first serological traces of 
Zika infection go before 1983 in Pakistan, there are no 
reported clinical cases yet [18]. Pakistan has 
encountered several outbreaks of dengue and 
chikungunya possibly due to warm weather, lack of 
proper sanitation and overcrowding [19]. It has been 
feared that the same conditions might result in 
emergence of a more virulent strain of the Zika virus in 
Pakistan. 
Bibliometric studies cover broad research 
communities, and attempt to explore collaborations 
between researchers and medical practitioners. 
Numerous bibliometric studies exist internationally in 
various medical disciplines as well as in 
multidisciplinary research domains [20-26]. Several 
studies have explored the research directions and 
quantum in quite a few neglected tropical and infectious 
diseases, such as leishmaniasis [27,28], leprosy [29,30], 
schistosomiasis [31,32] and Chagas disease [33].  
Realizing the severe medical, ethical, and economic 
implications of this emerging epidemic, particularly in 
country like Pakistan where the resources and 
opportunities for early identification and possible 
intervention measures are deficient, a rigorous effort 
headed for improving knowledge, management, and 
prevention of Zika virus disease is necessitated. 
Therefore, it is a dire need to build an all-inclusive view 
of the status of research on Zika virus disease, and a lucid 
picture of the research output and scientific 
collaborations in the field. This will also help in the 
process of planning and policymaking. Perceptibly, the 
enhancement of the research in the area of Zika virus 
disease over time will direct to progress in preventing, 
managing and controlling mortality rates. Thus, the aim 
of the present study was bibliometric analysis of the 
scientific research on Zika virus, and help researchers 
understand the characteristics of research output in this 
particular domain and provide a reference for 
determining future direction and quantum of research 
in this regard.  
Methods 
The data was retrieved from Thomson Reuters Science 
Citation Index online database of the Web of Science 
(ISI-WoK) from 2008-2017 for analysis. The data were 
retrieved on February 21, 2018. The search option was 
run for time span from 2008-2017 for the topic "zika". 
The records obtained were refined by document types 
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filtering them as articles, reviews or meetings. From all 
databases in ISI-WoK. Articles were accordingly 
assessed for a number of attributes including 
authorship, times cited, cites per document, most 
frequently cited articles, the year of publication, the 
country of origin of the article, name of journal, and 
document type of the article. For data analysis and 
presentation, Microsoft Excel and Word Cloud tool 
were used. 
Results 
Quantification of Zika Studies 
In this study, a total of 3384 records were retrieved from 
ISI-Web of Science database in the ﬁeld of Zika over a 
period of ten years i.e. 2008–2017 (Figure 1). The article 
titled “Zika Virus Outbreak on Yap Island, Federated 
States of Micronesia” published in 2009 in the New 
England Journal Of Medicine is considered the most 
highly cited in Web of Science. Full characteristics of the 
most cited studies on Zika are presented in Table 1. 
 
Figure 1: Year wise quantitative growth of publications globally on 
Zika from 2008-2017. 
Ten Most Productive Zika Researchers Based on 
Number of Articles Published is given in Table 2. The 
data show that a total of 1817 researchers have 
contributed in the publication of 3384 articles, of which 
“Honein Margaret” is the most active researcher, who 
have added 80 articles in this field globally. “Benelli 
Giovanni" holds second position, with 79 articles. Top 
three Pakistani researchers contributed only 05 articles 
in the field (Table 3). 
“Diamond Michael S” and "Jamieson Denise J" both 
with an h-index of 19 rank highest amongst all Zika 
researchers.“Honein Margaret A" with an H-index of 17 
follows them and is ranked third (Table 4). 
Geographical Distribution of Zika Studies 
The top 20 countries in terms of Zika research output 
are shown in Figure 2. Most of the published research on 
Zika virus is from US (47.07%) and then by UK (6.38%), 
France (6.24%), Italy (4.91%) and Germany (4.02%). 
China has highest publications (7.59%) followed by 
India (3.99%). Pakistan has a low share of 0.71% in 
global publications on Zika with a total of 24 
publications and is ranked 31st among the 88 countries 
that contributed in published research on Zika. The 
continent of South America has a good representation 
in research on Zika by Brazil with a share of 15.25%. 
South Africa is the top country in Africa with only 0.80% 
share of global research in the field. The top ten global 
organizations that have contributed in research on Zika 
are mentioned in Table 5. 
Analysis of Zika Publications by Journals and Impact 
Factors 
The retrieved data showed that researches on Zika had 
been published in 100 different journals during 2008–
2017."PLOS NEGLECTED TROPICAL DISEASES" is 
the most reputed journal in the field of Zika research and 
consequently is at the top of this ranking with 122 papers 
(3.61%) published in it followed by  "SCIENTIFIC 
REPORTS" that  published 77 articles in the field. A list 
of ten most frequently used journals is given in Table 6." 
NEW ENGLAND JOURNAL OF MEDICINE" is the 
journal with highest impact factor (72.406) in this list. 
"NATURE REVIEWS DRUG DISCOVERY" and 
"LANCET" come next with impact factors 57 and 47.831 
respectively. 
Analysis of Zika Publications by Language 
Language wise share of published articles over the span 
of ten years from 2008–2017 is given in Figure 3 with 
English having major share of 96.6%. 
Map of Zika Research by Frequency of the Title Words 
in the Titles 
Findings showing most frequent words are presented in 
Table 7. 
Analysis of Keywords  
The word art of Zika has been created based on key 
words in WoS top 50 research articles. All relevant 
keywords from highly cited articles were put into the 
Word Cloud tool.  The words that appear bigger, e.g.  
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S. No Paper 
Total 
Citations 
Average 
Citations  per 
Year 
1 Zika Virus Outbreak on Yap Island, Federated States of Micronesia Duffy,  Mark R.; 
Chen, Tai-Ho; Hancock, W. Thane; et al. New England Journal of Medicine 
Volume: 360   Issue: 24   Pages: 2536-2543    Published:  2009 
941  94.1 
2 Zika Virus Associated with Microcephaly Mlakar, Jernej; Korva, Misa; Tul, Natasa; et al. 
New England Journal of Medicine Volume: 374   Issue: 10   Pages: 951-
958    Published: 2016 
708  236 
3 Genetic and serologic properties of zika virus associated with an epidemic, Yap State, 
Micronesia, 2007 Lanciotti, Robert S.; Kosoy, Olga L.; Laven, Janeen J.; et al. 
Emerging Infectious Diseases  Volume: 14   Issue: 8   Pages: 1232-1239    Published: 2008 
642 58.36 
4 Guillain-Barre Syndrome outbreak associated with Zika virus infection in French 
Polynesia: a case-control study Cao-Lormeau, Van-Mai; Blake, Alexandre; et al. 
Lancet Volume: 387  Issue: 10027   Pages: 1531-1539 Published: 2016 
546 182 
5 Zika Virus and Birth Defects - Reviewing the Evidence for Causality Rasmussen, Sonja 
A.; Jamieson, Denise J.; et al. New England Journal of Medicine 
Volume: 374   Issue: 20   Pages: 1981-1987    Published: 2016 
498 166 
6 Potential Sexual Transmission of  Zika Virus Musso, Didier; Roche, Claudine; Robin, 
Emilie; et al. Emerging Infectious Diseases  Volume: 21   Issue: 2   Pages: 359 
361    Published: 2015 
456 114 
7 Probable Non-Vector-borne Transmission of Zika Virus, Colorado, USA Foy, Brian D.; 
Kobylinski, Kevin C.; Foy, Joy L. Chilson;; et al. Emerging Infectious Diseases   
Volume: 17   Issue: 5   Pages: 880-882    Published: 2011 
440 55 
8 First report of autochthonous transmission of Zika virus in Brazil Zanluca, Camila; 
Andrade de Melo; Vanessa Campos; et al. Memorias do Instituto Oswaldo Cruz 
Volume: 110   Issue: 4   Pages: 569-572    Published: 2015 
379 94.75 
9 Zika Virus Outside Africa Hayes, Edward B. Journal of Ethnopharmacology   
Volume: 15   Issue: 9   Pages: 1347-1350  Published: 2009 
368 36.8 
10 Possible Association Between Zika Virus Infection and Microcephaly - Brazil, 2015 
Schuler-Faccini, Lavinia; Ribeiro, Erlane M.; Feitosa, Ian M. L.; et al.  MMWR-Morbidity 
and Mortality Weekly Volume: 65   Issue: 3   Pages: 59-62    Published: 2016 
362 120.67 
Table 1: Top 10 most cited global research in the field of Zika from 2008-2017 
S. No Author Name No. Of Articles 
1. HONEIN, MARGARET A 80 
2. BENELLI, GIOVANNI 79 
3. DIAMOND, MICHAEL S 76 
4. WEAVER, SCOTT C 69 
5. JAMIESON, DENISE J 68 
6. STAPLES,  J ERIN 63 
7. MUSSO, DIDIER 60 
8. SHI PEI-YONG 60 
9. WIWANITKIT, VIROJ 59 
10. QIN, CHENG-FENG 58 
Table 2: Ten Most Productive Zika Researchers Based on Number of Articles Published 
S. No Author Name No. Of Articles 
1. ALI , AMJAD 5 
2. IDREES , MUHAMMAD 5 
3. RAFIQUE , SHAZIA 5 
Table 3:   Number of Publications by Top Three Pakistani Researchers on Zika 
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Rank Author All articles All citations h-index 
1.  DIAMOND MICHAEL S 38 1401 19 
2.  JAMIESON, DENISE J 34 1661 19 
3.  HONEIN, MARGARET A 30 1532 17 
4.  BENELLI, GIOVANNI 64 770 14 
5.  WEAVER, SCOTT C 35 1116 14 
6.  MUSSO, DIDIER 33 2453 14 
7.  SHI, PEI-YONG 31 763 13 
8.  QIN, CHENG-FENG 31 727 12 
9.  VASILAKIS ,NIKOS 28 788 12 
10.  WIWANITKIT, VIROJ 31 67 3 
Table 4:  Top Zika researchers based on h-index 
 
Figure 2:  Comparative ranking of Pakistan with top 20 countries on Zika research from 2008 to 2017 
Organization Country Articles Published Percentage Contribution 
FUNDACAO OSWALDO CRUZ Brazil 187 5.53% 
CENTERS FOR DISEASE CONTROL 
PREVENTION USA 
USA 174 5.14% 
UNIVERSITY OF CALIFORNIA 
SYSTEM 
USA 140 4.14% 
UNIVERSITY OF TEXAS SYSTEM USA 131 3.87% 
UNIVERSIDADE DE SAO PAULO Brazil 101 2.99% 
UNIVERSITY OF TEXAS MEDICAL 
BRANCH GALVESTON 
USA 96 2.84% 
CENTERS FOR DISEASE CONTROL 
AND PREVENTION 
USA 90 2.66% 
LE RESEAU INTERNATIONAL DES 
INSTITUTS PASTEUR RIIP 
France 89 2.63% 
HARVARD UNIVERSITY USA 86 2.54% 
NATIONAL INSTITUTES OF HEALTH 
NIH USA 
USA 82 2.42% 
Table 5:  Top Ten Organizations in the Field of Zika Research 
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Journal Articles 
Published 
Percentage 
Contribution 
PLOS NEGLECTED 
TROPICAL DISEASES 
122 3.61% 
SCIENTIFIC REPORTS 77 2.28% 
EMERGING INFECTIOUS 
DISEASES 
75 2.22% 
MMWR MORBIDITY AND 
MORTALITY WEEKLY 
REPORT 
75 2.22% 
MORBIDITY AND 
MORTALITY WEEKLY 
REPORT 
75 2.22% 
PLOS ONE 60 1.77% 
EUROSURVEILLANCE 43 1.27% 
JOURNAL OF INFECTIOUS 
DISEASES 
43 1.27% 
JOURNAL OF VIROLOGY 43 1.27% 
THE JOURNAL OF 
INFECTIOUS DISEASES 
43 1.27% 
Table 6:  List of ten most frequently used journals by Zika researchers 
for publishing their research output. 
 
Figure 3: Comparative share of articles published in different 
languages on Zika from 2008 to 2017. 
Zika and Virus in the Figure 4, indicate the comparative 
frequency of these words. 
Word Occurrences Frequency 
Zika 247 10% 
Virus 238 9.60% 
Infection 63 2.50% 
Transmission 34 1.40% 
Human 25 1% 
Brazil 24 1% 
Microcephaly 19 0.80% 
Congenital 17 0.70% 
States 15 0.60% 
Detection 14 0.60% 
Table 7:  Most Frequent Words Used in the Title of WoS Highly Cited 
Papers in Zika Studies 
 
Figure 4: Word Art of Zika Based on Key Words in Wos Top 50 
Research Articles from 2008 to 2017 
Discussion  
The appraisal of research activities through 
bibliographic techniques is gaining interest in recent 
years, particularly owing to its consideration as an 
effective means to find out the performance standards of 
research, as well as of research institutes [34]. In the 
present study, global research on Zika was aptly 
investigated within the ten-year period (2008–2017), 
which showed that 3384 records were documented in 
the Zika field on the Web of Science database. Not much 
research has been carried out in Pakistan, although it is 
an emerging threat. China and India have contributed in 
the knowledge of Zika virus [17]. Our data indicate that 
during last decade, not much research has been done on 
this virus and the focus shifted to research on Zika in the 
last three years only and the number of researches 
increased from just 38 in 2015 to 1962 in 2017. Pakistan 
has a low share in global publications on Zika research 
with a total number of 24 publications, 14 publications 
in 2016 and 11 in 2017. Three Pakistani researchers, 
contributed 05 articles in the field, but are ranked very 
low when compared with global Zika contribution 
which shows the need to focus more on this field as the 
virus is becoming a threat to Pakistani population. More 
research is needed to be carried out by Pakistani 
scientists on local specimens. 
There is no denial that the number of published 
papers by a researcher reflects the research productivity 
but more important than this is the impact of the 
research that can be measured by the number of 
citations accumulated. One such measure of the 
productivity and impact of a researcher is the h-index 
which is intended to specify the cumulative effect of 
research output, and the number of citations 
simultaneously [35]. Our results rank, “Diamond 
ENGLISH  3271 SPANISH  83
PORTUGUESE  40 FRENCH  30
GERMAN  14 RUSSIAN  14
KOREAN  12 UNSPECIFIED  11
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Michael S” and "Jamieson Denise J" highest amongst all 
Zika researchers by scoring 19 as h-index. 
As evident from Figure 2, USA is far ahead of all the 
other countries based on research in the field of Zika.  
European countries including UK, France, Italy and 
Germany are also active regarding the studies on Zika. 
The research on Zika in Asia is led by China followed by 
India while Pakistan has a low share in global 
publications on Zika [36]. One probable reason for 
Brazil toping South American countries by having a 
high research output is because of widespread outbreaks 
of Zika fever there[37].  
The findings reflected that studies on Zika had been 
published in different languages over the span of ten 
years. The major share of articles is published in English 
(96.6%) which was expected as English is the language 
which most scientists prefer to use for their research 
articles writing [38]. Spanish is the second most used 
language by Zika researchers (2.45%) although the share 
is quite low when compared with English.   
The occurrence of the words in the titles of the highly 
cited papers in the WoS on Zika research is reflective of 
a general and conceptual representation of the content 
of these studies. The present analysis show that the most 
Zika research has been focused on Zika virus infection 
and transmission, and to a lesser extent on diseases 
caused in infants [14].  
The present study is intended to perform a 
bibliometric analysis of research done in the field of Zika 
over last ten years. Zika Virus, as a largely neglected 
disease, through recent outbreaks has created an 
alarming situation for international health community 
and has been pronounced a “Global Emergency” by the 
World Health Organization. Keeping in consideration 
the tendency to infect huge populace with rigorous 
consequences in various cases, it becomes a dire need to 
create a wide-ranging view of the status of research 
being done on Zika virus, and to present a clear picture 
of the research output and scientific cooperation in the 
domain. This will not only provide a referral point for 
future researches but will also help in any planning and 
policy-making regarding prevention and control of Zika 
virus. This is a much neglected field in Pakistan and 
more research is needed to be done in this field and 
scientists should be encouraged to publish their research 
in peer reviewed journals. 
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